(en = ethylenediamine, py = pyridine), have been synthesized and characterized by single crystal X-ray diffraction, elemental analyses, IR spectra, UV/vis spectra, cyclic voltammograms and X-ray photoelectron spectra. The IR spectra and solid reflectance electronic spectra of the title compounds indicate that interactions exist between the polyanions and the organic substrates, which are probably caused by charge transfer.
Introduction
As a diverse family of inorganic cluster systems, the polyoxometalates are noted for their fascinating structural, catalytic, magnetic, electrochemical, medical, and photophysical properties [1 -8] . Many reports have shown that such properties are associated with structures constructed by so-called anioncation salts or host-guest solids. Many heteropoly anions can be combined with organic π-electron donors, such as tetrathiafulvalene (TTF) [9 -12] , bis(ethylenedithio)tetrathiafulvalene (ET) [13 -16] , decamethylferrocene [4] , organic amines [17, 18] to accept various specific numbers of electrons, which are delocalized over a large number of atoms of the heteropoly framework, forming heteropoly "blues" or "browns" [6] . Some of them have been studied for their magnetic, electric and anti cucumber mosaic virus (CMV) properties [19 -23] . Also, Keggin anions may act as electron-accepting moieties to give interesting optical properties (non-linear optics or photochromism) [15, 24, 25] . So polyoxoanions are attractive precursors to prepare charge-transfer hybrid salts, which consist of organic donors and inorganic acceptors based on the polyoxometalates [11] .
Though many charge transfer salts have been explored, most of them were synthesized on the routine way, therefore always powder products were ob- , and determined their crystal structures using single crystal X-ray diffraction. The salts were characterized by IR and UV/vis spectra, cyclic voltammetry and X-ray photoelectron spectra (only for compound 1).
Results and Discussion

Hydrothermal synthesis
The isolation of compounds 1 and 2 depends on the use of hydrothermal techniques, and the choice of the starting materials is vital for the successful preparation of the compounds. Attempts to synthesize compounds without the transition metal salts (CoCl 2 or FeCl 3 ) proved to be unsuccessful to obtain single crystals of good quality, although the effect of the salts is not understood. The reactions can be illustrated by the equations: Fig. 2 ). The title complexes both have the wellknown α-Keggin structure, based on a central PO 4 (GeO 4 ) tetrahedron surrounded by 12 MoO 6 octahedra arrayed in four groups of three edge-sharing 1.118 Table 1 . Crystal data and structure refinement. Table 2 . Selected bond lengths (Å) and angles ( • ) for compound 1. [6] . No IVCT bond was found in the spectrum of compound 2, which suggests that the interactions between the polyanion and the organic substrate in compound 2 are relatively weak.
Electrochemical behavior
The title compounds were embedded into a bulkmodified carbon paste electrode (CPE). The electrochemical studies were carried out in 0.5 M H 2 SO 4 aqueous solution, because the polyanion is unstable in neutral and basic aqueous solution. Fig. 6 shows the cyclic voltammograms in 0.5 M H 2 SO 4 at a modified CPE. It can be seen from Fig. 6 (left) that in the potential range +800 to −200 mV, there are three redox peaks, among which only the second pair of peaks are quasireversible with an E 1/2 value of 0.19 V. As to the CV curve of compound 2 ( Fig. 6 (right) ), there is only one reduction peak at E = 0.33 V, which suggests that compound 2 is not very stable and decomposes upon reduction.
X-Ray photoelectron spectrum (XPS)
In the X-ray photoelectron spectrum (XPS) of compound 1, there are two overlapping peaks at 231.4 and 234.5 eV (as shown in Fig. 7) , which reveals that the mixed valences of Mo(V) and Mo(VI) coexist in compound 1. This is in accordance with the BVS calculation. [26] .
Conclusion
Elemental analyses (C, H and N) were performed on a Perkin-Elmer 2400 CHN Elemental Analyzer. The IR spectra were obtained in the range 400 -4000 cm −1 on an Alpha centaure FT/IR spectrophotometer using KBr pellets. Diffuse reflectance UV/vis spectra were obtained with a Varian Cary 500 UV/vis NIR spectrometer. A CHI 660 Electrochemical Workstation connected to a Digital-586 personal computer was used for control of the electrochemical measurements and for data collection. A conventional threeelectrode cell, consisting of a modified carbon paste electrode (CPE) as the working electrode, a Ag/AgCl reference electrode and a Pt gauze counter electrode was used. XPS analysis was performed on a VG ESCALAB MK II spectrometer with a MgK α (1253.6 eV) achromatic X-ray source. 
Synthesis of [Hen
X-ray crystallography
The structures of compounds 1 and 2 were determined by single crystal X-ray diffraction. Data were collected on a Rigaku R-AXIS RAPID IP diffractometer at 293 K using graphite-monochromated MoK α radiation (λ = 0.71073Å) and oscillation scans technique in the range of 2.51 < θ < 27.44 • for compound 1 and 2.15 < θ < 27.46 • for compound 2. Empirical absorption corrections were applied. The structures were solved by Direct Methods using the program SHELXS-97 and refined by full-matrix least-squares methods on F 2 using the SHELXL-97 program package. All the non-hydrogen atoms in compounds 1 and 2 were refined anisotropically. Some oxygen atoms and the GeO 4 tetrahedron in 2 are disordered over two locations. The occupancies for them over two sites are 0.5, respectively. Crystal data for 1 and 2 are summarized in Table 1 . Selected bond lengths and angles are given in Tables 2 and 3. Crystallographic data for the structures have been deposited with the Cambridge Crystallographic Data Centre, CCDC-242395, 242396. Copies of the data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
